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The taxonomic value of the foliar sclereids has been emphasised 
by many early workers and this character has often been utilised 
to distinguish between suborders of a family, a species within 
the genus and also to assess the taxonomic position of varieties. 
Engler (1908, 1920) in the family Araceae, distinguished the 
subfamily Pothoideae from the Monsteroideae in that sclereids 
were present in the stems, leaves and roots of only the members 
of the Monsteroideae. Again he further distinguished the tribe 
Monstereae from the Spathiphylleae in that numerous sclereids 
were present in the leaves and petioles of members of the 
Monstereae when compared with those of Spathiphylleae. Very 
few studies have been made in Monocots either to identify or 
to delimit the species of different taxa. Recently, Nicolson (1960) 
and Rao (1964) have studied sclereids in some species of 
Raphidophora and Scindapsus. The present paper records the 
observations of a continued study on other Malesian species of 
the two above mentioned genera. 

Materials and Methods 

Materials for the present investigation were derived entirely 
from herbarium specimens, except for Scindapsus hederaceus 
where fresh material was used from the specimen growing in the 
Botanic Gardens. 

The following specimens were used in the study: 

1. R. acuminata Merr. Ramos M. & Edano G. 75472 at Philippines. 

Sept. 1928. SING. 

2. R. batoensis Engl. Boden-Kloss C, 14713 at Sipora, Sumatra. 

Oct. 1924. SING. 

3. R. beccarii Engl. Furtado C. X., No. D at Perak, Malaya. 

June 1937. SING. 

4. R. cornerii Furtado. Comer E. J. 30441 at Ulu Kajang, Malaya. 

Nov. 1935. SING. 

5. R. falcata Ridl. ? Haniff at ? Penang, Malaya 192 SING. 

6. R. foraminifera Engl. Burkill I. H. and Haniff 12331 at Perak,. 

Malaya. June 1924. SING. 

7. R. hollrungii Carr C. E. 13237 at Papua. July 1935. SING. 

8. R. korthalsii Schott. Ridley H. N. at Malang, Borneo. 1893.. 

SING. 

9. R. kunstleri Hook. Burkill I. H. 6267 at Ipoh, Malaya. Sept. 1920- 

SING. 

10. R. lobbi Schott. Hardial 2 at Pahang, Malaya. June 1964. SING. 

11. R. megasperma Engl. — at Buitenzorg. 

12. R. minor Hook. Gordon H. S. 33280 at Perak, Malaya. Sept- 

1937. SING. 
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13. R. montana (Bl.) Schott. Purseglove J. W. 4473 at Bau, Sarawak. 

Sept. 1955. SING. 

14. R. octovulata v.A.v.R. — at Buitenzorg. 1927. SING. 

15. R. palladivenia v.A.v.R. — at Buitenzorg. 1922. SING. 

16. R. pilosula v.A.v.R. — at Buitenzorg. 1920. SING. 

17. R. sylvestris (Bl.) Engl. Nur Md. at Kuala Selangor, Malaya. 

Oct. 1937. SING. 

1. S. beccarii Engl. Sinclair J. & Kiah 40804 at Trengganu, Malaya. 

Sept. 1955. SING. 

2. S. curranii Engl. & Krause J. & M. S. Clemens 219617 at Tenompok. 

B. N. Borneo. May 1932. SING. 

3. S. havilandii Ridl. Haviland 20019 at Saribos, Borneo. July 

1892. SING. 

4. S. treubii Engl. Burkill I. H. 9031 at Bukit Mertajam, Malaya. 

Oct. 1922. SING. 

5. S. hederaceus Schott. Growing in the Botanic Gardens — 

Singapore. 

The procedures outlined previously by Foster (1955) and Arnott 
(1959) were followed to obtain the leaf clearings and macerations. 
Cleared leaf material was used to study the density and mode 
of distribution of the sclereids while macerated material was 
helpful for study of the form and size of the individual sclereids. 
All cleared and macerated material was stained with Safranin. 
Transverse and paradermal sections of leaves were cut to study 
the structure of the leaf and the positional relationship of the 
sclereids, and these were stained with Safranin and Fast Green. 

To obtain the length of the sclereid. the two distant points of 
the arms of the sclereid oriented in opposite directions were 
measured, while for the width, the widest portion of the central 
axis was measured. In a single species, though a certain form of 
sclereid predominated, there were also a few others which did 
not exhibit this typical form but were a variation of this. Measure¬ 
ments were only taken of those sclereids exhibiting the basic 
shape typical of that species. The number of sclereids present 
in a given microscope field were counted from the leaf clearings 
of different species to assess their density of distribution. The 
figures recorded in all cases are an average of ten measurements 
or counts. 


Observations 

Of the twenty-two species investigated, sclereids are present in 
the mesophyll tissues of all the species except in R . beccarii , 
R. corneri, R, korthalsii and R. minor. Sclereids found in each 
of the various species are basically either of the LINEAR or the 
H-SHAPED type, though relatively few sclereids not exhibiting 
this typical form were also present but these were mere variations 
of either the linear or the H-shaped condition. 
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1. LINEAR sclereids were seen to be predominant in eight 
of the twenty-two species investigated, namely R. falcata, R. lobbii, 

R. octovulata, R. palladivenia , 5. beccarii (Figs. 23-24), S. curranii, 

S. treubii and S. hederaceus. 

In six of the above mentioned species, the linear sclereids 
within each species did not vary obviously in their size. However 
in R. falcata and S. hederaceus (Fig. 30) two distinct sizes of 
linear sclereids were seen, one type being about half the length 
and width of the larger sclereids. (See Table I). The variations of 
the linear sclereid were that in some, a notch was seen to arise 
around the middle portions of the sclereids, (Figs. 23-24), and 
in some others this protruberance was much longer resulting in 
almost a ‘Y’-shaped sclereid (Fig. 25). In R. lobbii, R. octovulata, 
S. beccarii, S. treubii, and S. hederaceus, the linear sclereid 
predominated but an H-shaped sclereid was also found to be 
present but its occurrence was extremely rare and accounted for 
about 1 percent of the sclereids present. 

2. H-SHAPED sclereids are predominant in ten of the species 
investigated namely R. acuminata (Figs. 1-2), R. batoensis , R. 
foraminifera (Figs. 5-6), R. hollrungii , R. kunstleri (Figs. 8-9), 
R. megasperma (Figs. 14-15), R. montana, R. pilosula (Fig. 16), 
R. sylvestris (Figs. 19-20) and S. havilandii. Besides the ideal 
H-shaped condition, tremendous variation of the H-shaped sclereid 
was seen, even in one and the same species. Figures 8-13 show 
the range of sclereid forms seen in R. kunstleri. Linear and 
Y-shaped sclereids were also seen to be present in species in 
which the H-shaped sclereid condition predominated but their 
occurrence was extremely rare and accounted only for about 
1-2 percent of the total sclereids present. In R. hollrungii and 
R. kunstleri, the linear and ‘Y’-shaped sclereids accounted for 
about 25 percent of the total sclereids present. Such sclereids were 
seen in R. acuminata (Figs. 3-4), R. foraminifera (Fig. 7), R. 
kunstleri (Figs. 11-13), and R. sylvestris (Figs. 21-22). 

In most of the species, the sclereids were rather sparsely 
distributed and only in R. acuminata, R. hollrungii , R. lobbii, 
R. montana , R. octovulata, R. pilosula and R. sylvestris were 
they densely distributed. All species of Scindapsus had sparsely 
distributed sclereids. The sclereids were, in all the species 
investigated, orientated in the tangential plane to the leaf surface 
and were again diffuse in the distribution. 

A very striking feature noticed was the presence of druses 
within the mesophyll cells of all the species investigated. These 
were best seen in the paradermal sections. 
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Discussion and Summary 

The presence of H-shaped and linear sclereids in species of 
both the genera, namely Raphidophora and Scindapsus shows their 
close relationship and thus justifies Engler’s placing both these 
genera in the tribe Monstereae of the subfamily Monsteroideae. 

Considering the linear sclereid as the basic form, one can suggest 
a possible evolutionary trend resulting in the ‘Y’ and ‘H’-shaped 
sclereids, all these three forms and their intermediates being found 
at times in one and the same species: (Figs. 31-40). 

Foliar sclereids are seen present in eighteen of the twenty-two 
species investigated presently. Sclereids found in the various species 
were either of the two basic forms, linear or H-shaped, though 
variations of these basic forms were also seen to be present but 
in extremely small numbers. 

Linear sclereids were predominant in eight of the species while 
the other ten had the H-shaped sclereids predominanting. All the 
species of Scindapsus investigated had sparsely distributed sclereids 
and only seven of the seventeen species of Raphidophora exhibited 
a dense distribution of sclereids. 

Druses are commonly present in the mesophyll cells of all the 
species investigated. 
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TABLE I 




SCLEREID 

Species 

Leaf 

thickness 

Length 

Width 

Density 
Av. No./ 
field 

Predomi¬ 

nant 

Type 

1. Raphidophora acumi¬ 
nata .. 

185 

1,105 

49 

Dense-16 

H-shaped 

2. R. batoensis 

85 

589 

54 

Few - 6 

H-shaped 

3. R. beccarii 

114 



— 


4. R. corneri 

284 



— 


5. R. falcata 

200 

1,278 

32 

Few - 6 

Linear 



781 

16 



6. R. foraminifera 

71 

525 

45 

Few - 3 

H-shaped 

7. R. hollrungii 

128 

909 

60 

Few - 9 

H-shaped 

8. R. korthalsii 

128 



— 


9. R. kunstieri 

170 

553 

57 

Few - 2 

H-shaped 

10. R. lobbii 

114 

1,266 

13 

Dense-22 

Linear 

11. R. megasperma 

170 

477 

40 

Few - 7 

H-shaped 

12. R. minor 

85 



— 


13. R. montana 

355 

312 

22 

Dense-36 

H-shape d 

14. R. octovulata 

128 

2,800 

24 

Dense-28 

Linear 

15. R. palladivenia 

71 

1,355 

20 

Few - 2 

Linear 

16. R. pilosula 

184 

630 

61 

Few - 9 

H-shaped 

17. R. sylvestris 

213 

540 

50 

Dense-32 

H-shaped 

18. Scindapsus beccarii 

170 

852 

16 

Few - 8 

Linear 

19. S. curranii 

142 

1,662 

57 

Few - 2 

Linear 

20. S. havilandii 

128 

568 

60 

Few - 1 

H-shaped 

21. S. treiibii 

170 

2,130 

67 

Few - 5 

Linear 

22. S. hederaceus 

284 

1,846 

64 

Few - 3 

Linear 



1,136 

32 




* All measurements are in microns and each figure represents an average 
of ten measurements. 



















Plate I. Sclereids forms: Figs. 1-4 — R. acuminata. Figs. 5-7 — R. 
foraminifera, Figs. 8-13 — R. kunstleri. Figs. 14-15 — R. megasperma. 
Figs. 16-18 — R. pilosula, Figs. 19-22 — R. sylvestris, Figs. 23-25, 
S. beccarii. Camera lucida drawings x 60. 


















































































































Plate II. Sclereid forms: Fig. 26 — R. acuminata x 100, Fig. 27 — R. 
hollrungii x 100, Fig. 28 — ,R. lobbii x 100, Fig. 29 — R. sylvestris x 
100, Fig. 30 — S. hederaceus x 33. 










